We have seen that there are four regions оп а Venn 
diagram which contains two overlapping sets A and B. 
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There are many situations where we are only interested in the number of elements of U that are in 
each region. We do not need to show all the elements on the diagram, so instead we write the number 
of elements in each region in brackets. 


Ехатріе 10 


A B 


(6) 


In the Venn diagram given, (5) means that there are 5 elements 
in the set ANB. 


How many elements are there in: 
A В! г AUB 
A, but not В е В, Би по A f neither A nor B? 
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In the Venn diagram given, (5) means that there are 5 elements 


A B in the set ANB. 
How many elements are there in: 
A 30:4 с AUB 
A, ъшпо В е В, but not A f neither А пог В? 


(6) 


а п(А) =12+5 = 17 n(B’) = 12+6 = 18 
n(AU В) =12+5+8 = 25 а п(А, but not В) = 12 
n(B, but not А) = 8 f n(neither A пог В) =6 


Example 11 Й рота | а |<) Self Tutor 


Given n(U) = 25, п(Р) = 10, п(0) = 12, and n(PNQ) = 3, find: 
n(PUQ) Б n(P, but not О) 


We see that b=3 {as n(PNQ) - 3) 
Р (0) a+b=10 {аз n(P) = 10} 
b+c=12 {as n(Q) = 12) 
0 а+ь+с+4 = 25 {as n(U) = 25) 
"~ б=83, а= 1, and с=9 
й Ф г. T43494+d=25 
. d=6 
n(PUQ)=a+b+e=19 n(P, but not 0) =а=7 


1 How many elements are there in: 


A B а В b A’ 
< AUB d A, but not B 
e B, but not A f neither A nor B? 
(2) 


U 


2 In the Venn diagram below, (a) means that there are a elements in that region. 
а Write an expression for: 


A B ї n(A) її n(B) 
Ш п(АПВ) № n(AUB) 
Ь Show that: 
(4) ї п(АОВ) = п(А) + п(В) - п(Ап В) 
U й n(AN B) =n(A) +п(В) —n(AUB) 


Ш if A and В are disjoint, then 
n(AU В) = п(А) +n(B). 


3 Use the Venn diagram to show that: 
A B а n(ANB’) = п(А) -п(АПВ) 
Ь n(AUB’) =n(U) — п(А’П В) 


й (a) 


4 Given п(0) = 20, п(А) = 12, п(В) = 13, and n(ANB) = 8, find: 
а n(AUB) Ь п(В, but not A) 

5 Given n(U) = 28, n(M) = 14, n(M ON) - 3, and n(MUN) = 18, find: 
а п(№) b n((MUNY) 


1 a 10 59 с 14 94 ЕТ #2 


2 а і n(A)=a+b й n(B) =b+ce 
їй n(ANB) =b iv n(AUB)=a+b+e 
Ы і n(A)+n(B)—n(ANB) =a+b+b+ce—b 
=а+ь+с 
= п(АО В) 


й n(A) + п(В)- тА В) 
=a+b+b+e~-(atb+e) 
a+%b+ce-a—b—c 

=b 

= п(Ап В) 


ій If A and В are disjoint then (АП В) = b - 0. 
50, n(AUB)=a+b+e 


=ate 
and n(A)+n(B)=a+b+b+e 
а+с 
=n(AU В) 


3 а n(A)—n(ANB) =(a+b) —b 
Ап B’) = А) -п(АПВ) 
b (0) -п(А"п В) =(at+b+e+d)—c 
=a+b+d 
n(AU ВІ) = n(U) – А NB) 
4 al? 65 5 ат ь 10 


